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(54) FUEL CELL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the measuring accuracy of a 
current detector of a fuel cell in a fuel cell system. 
SOLUTION: A control unit 60 sets an output terminal voltage of a fuel 
cell 21 to an OCV (400 V) via a DC/DC convertor 31 , when a fuel cell 
system 20 is not activated, when a vehicle 10 is in a regenerative 
operation, when the fuel cell 21 is in an intermittent operation, and 
when the operation of the system 20 is completed. As the result, a 
current value flowing in a power supplying line 41 1 can be surely set at 
0 A even if the fuel cell 21 stops its operation state. The unit 60 obtains 
a current value Ad from a fuel cell current sensor 413 and decides an 
offset correction value Ac for cancellation (0 point correction) of a drift 
amount. 
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* notices * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is a fuel cell system, 

The fuel cell which has an output terminal, 

The electrical-potential-difference converter connected to the output terminal of said fuel cell, 

It is the accumulation-of-electricity means in which charge and discharge are possible about the power by which parallel connection is 
carried out to said fuel cell through said electrical -potential-difference converter, 
The current detector which detects the current value of said fuel cell, 

A fuel cell system equipped with an offset correction value decision means to make the output terminal electrical potential difference 
of said fuel cell into an open end electrical potential difference, and to determine the offset correction value of said current detector by 
said electrical-potential-difference converter. 
[Claim 2] 

In a fuel cell system according to claim 1 , 
Said fuel cell system is carried in the mobile, 

Said offset correction value decision means is a fuel cell system which makes the output terminal electrical potenrial difference of said 
fuel cell an open end electrical potential difference, and determines said offset correction value as the stage when the generation of 
electrical energy by said fuel cell is not demanded in said mobile. 
[Claim 3] 

In a fuel cell system according to claim 2, 

The stage when the generation of electrical energy by said fuel cell is not demanded is a fuel cell system under on-off operation of 
under regeneration operation of before starting of a fuel ceil system and a mobile, and a fuel cell system, and after a halt of a fuel cell 
system which is any one stage at least. 
[Claim 4] 

In a fuel cell system according to claim 1 , 
Said fuel cell system is carried in the mobile, 

Said offset correction value decision means is a fuel cell system which makes the output terminal electrical potential difference of said 
fuel cell an open end electrical potential difference after predetermined time progress from amendment of said current detector, and 
determines said offset correction value when the temperature of said current detector is beyond predetermined temperature and the rate 
of a temperature rise of said current detector is beyond a predetermined value. 
[Claim 5] 

In a fuel cell system according to claim 4, 

It is the fuel cell system which said offset correction value decision means does not make the output terminal electrical potential 
difference of said fuel cell an open end electrical potential difference when there is more demand power of said mobile than the power 
available supplies of said accumulation-of-electricity means, and does not determine said offset correction value. 
[Claim 6] 

It is the offset correction value decision approach of the current detector in the fuel cell system equipped with the accumulation-of- 
electricity means by which parallel connection is carried out to the fuel cell through the electrical-potential-difference converter 
connected to the output terminal of a fuel cell, 

Let the output terminal electrical potential difference of said fuel cell be an open end electrical potential difference by said electrical- 
potential -difference converter, 

The offset correction value of said current detector is determined. 

The offset correction value decision approach of the current detector in a fuel cell system. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the offset correction value decision approach of the fuel cell system which determines the offset correction 
value of the current detector of a fuel cell, and the current detector which can be set for it to be able to set to a fuel cell system at a list. 
[0002] 

[Description of the Prior Art] 

The offset current which generally appears also when an input signal is set to 0 at a current sensor exists, and this offset current is 
changed according to secular change (drift). Furthermore, since the fuel cell used as an elevated temperature is equipped with the 
current sensor for fuel cells and it is used under an elevated temperature at the time of operation, it also generates the temperature drift 
resulting from temperature. Here, the power income-and-outgo precision of the whole fuel cell system is greatly influenced by the 
engine performance of the current sensor for fuel cells. For example, when the fuel cell has generated electricity in 3 5 OA (ampere), it 
appears as a gap of about lkW power income and outgo according to the error of 3 A equivalent to about 1% of error. Therefore, it is 
an important technical problem to raise the power income-and-outgo precision of the whole fuel cell system. 
[0003] 

The technique for making it possible to disregard the power consumption error for every device and the power consumption error by 
wiring resistance as a technique which computes the target generated output of a fuel cell to accuracy using two or more current 
sensors and a voltage sensor is proposed (patent reference I reference). 
[0004] 

[Patent reference 1] 

JP,2001-231108,A 

[0005] 

[Probiem(s) to be Solved by the Invention] 

However, with the above-mentioned technique, it is not taken into consideration about the precision of a current sensor, and property 
fluctuation, and the measurement error resulting from zero point fluctuation (zero drift) of a current sensor is not still canceled. 
Consequently, an error arises between the desired value of generated output, and a real value, and improvement in the power income- 
and-outgo precision of the whole fuel cell system cannot be aimed at. 
[0006] 

This invention is made in order to solve the above-mentioned technical problem, and it aims at raising the accuracy of measurement of 

the current detector of the fuel cell in a fuel cell system. 

[0007] 

[Means for Solving the Problem and its Function and Effect] 

In order to solve the above-mentioned technical problem, the 1st mode of this invention offers a fuel cell system. The fuel cell system 
concerning the 1 st mode of this invention The fuel cell which has an output terminal, and the electrical-potential-difference converter 
connected to the output terminal of said fuel cell, The power by which parallel connection is carried out to said fuel cell through said 
electrical -potential -difference converter The accumulation-of-electricity means in which charge and discharge are possible, The output 
terminal electrical potential difference of said fuel cell is made into an open end electrical potential difference by the current detector 
which detects the current value of said fuel cell, and said electrical -potential-difference converter, and it is characterized by having an 
offset correction value decision means to determine the offset correction value of said current detector. 
[0008] 

Since according to the fuel cell system concerning the 1st mode of this invention the output terminal electrical potential difference of a 
fuel cell is made into an open end electrical potential difference and the offset correction value of a current detector is determined by 
the electrical-potential-difference converter, zero point fluctuation of a current detector can be amended to accuracy (offset » 
amendment). Therefore, the accuracy of measurement of the current detector of the fuel cell in a fuel cell system can be raised. 
[0009] 

In the fuel cell system concerning the 1st mode of this invention, said fuel cell system is carried in the mobile, and said offset 
correction value decision means may make the output terminal electrical potential difference of said fuel cell an open end electrical 
potential difference, and may determine said offset correction value as the stage when the generation of electrical energy by said fuel 
cell is not demanded in said mobile. In this case, offset correction value can be determined, without affecting the operational status of 
a mobile. 
[0010] 

In the fuel cell system concerning the 1st mode of this invention, during regeneration operation of a mobile, the stage when the 
generation of electrical energy by said fuel cell is not demanded may be any one stage before starting of a fuel cell system, even if few 
[ under on-off operation of a fuel cell system, and after a halt of a fuel cell system ]. Since these stages are the stages to appear 
periodically during operation of a mobile while the electric power supply from a fuel cell is an unnecessary stage, they can always 
acquire the newest offset correction value. 
[0011] 

the 1 st voice of this invention — said fuel cell system is carried in the mobile, and when the temperature of said current detector is 
beyond predetermined temperature and the rate of a temperature rise of said current detector is beyond a predetermined value, said 
offset correction-value decision means may make the output-terminal electrical potential difference of said fuel cell an open-end 
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electrical potential difference after predetermined -time progress from amendment of said current detector, and may determine said 
offset correction value in the fuel cell system applied like. In this case, while being able to amend a temperature drift appropriately, the 
drift accompanying time amount progress can be amended appropriately. 
[0012] 

the 1st voice of this invention - in the fuel cell system applied like, when there is more demand power of said mobile than the power 
available supplies of said accumulation-of-electricity means, said offset correction value decision means does not have to make the 
output terminal electrical potential difference of said fuel cell an open end electrical potential difference, and does not need to 
determine said offset correction value. In this case, the situation of affecting the operational status of a mobile is avoidable. 
[0013] 

The 2nd mode of this invention offers the offset correction value decision approach of the current detector in the fuel cell system 
equipped with the accumulation-of-electricity means by which parallel connection is carried out to the fuel cell through the electrical- 
potential -difference converter connected to the output terminal of a fuel cell, the 2nd voice of this invention - the offset correction 
value decision approach of the current detector in the fuel cell system applied like makes the output terminal electrical potential 
difference of said fuel cell an open end electrical potential difference by said electrical-potential-difference converter, and is 
characterized by determining the offset correction value of said current detector. 
[0014] 

According to the offset correction value decision approach of the current detector in the fuel cell system concerning the 2nd mode of 
this invention, the same operation effectiveness as the fuel cell system concerning the 1st mode of this invention can be acquired. 
Moreover, the offset correction value decision approach of the current detector in the fuel cell system concerning the 2nd mode of this 
invention may be realized in various modes like the fuel cell system concerning the 1st mode of this invention. 
[0015] 

[Embodiment of the Invention] 

Hereafter, based on an example, the offset correction value decision approach of the current detector in the fuel cell system and fuel 

cell system concerning this invention is explained, referring to a drawing. 

[0016] 

The outline configuration and easy actuation of the mobile (car) in which the fuel cell system applied to an example with reference to 
drawing 1 and drawing 2 was carried are explained. Drawing 1 is the explanatory view showing the outline configuration of the car 
carrying the fuel cell system concerning an example. Drawing 2 is the explanatory view showing an example of the I-V property map 
of a fuel cell 21. 
[0017] 

The fuel cell loading car 10 is equipped with the wheel 50 driven by the motor 40 for actuation (motor) which changes and outputs the 
power obtained from the fuel cell system 20 and the rechargeable battery 30, fuel cell system, and rechargeable battery 30 as a power- 
source system to driving force, and the motor 40 for actuation, and the control unit 60 which controls actuation of a car 10. The 
maximum supply voltage of the whole car in this example is the sum total power of a fuel cell 21 and a rechargeable battery 30, for 
example, 80% of maximum electric power is supplied by the fuel cell 21, and the 20 remaining% is supplied by the rechargeable 
battery 30. 
[0018] 

The fuel cell system 20 consumed hydrogen gas (hydrogen content gas) as a fuel, and is equipped with the high voltage hydrogen 
bomb 23 in which the hydrogen supplied to the fuel cell 21 which generates power, and a fuel cell 21 is stored, and the air pump 24 
which supplies air to a fiiel cell 21. A fuel cell 21 is a fuel cell of a solid-state macromolecule mold equipped with for example, a 
solid-state poly membrane, and the maximum electrical potential difference in this example is about 400v. 
[0019] 

The fuel cell 21 and the high voltage hydrogen bomb 23 are connected by the hydrogen supply pipe 231, and the reducing valve 232 
which decompresses the hydrogen pressure force to the supply pressure to a fuel cell 21 is arranged at the hydrogen supply pipe 23 1 . 
The fuel cell 21 and the air pump 24 are connected through the air supply tubing 241 . Moreover, the air supplied to the fuel cell 21 is 
discharged into atmospheric air through an exhaust pipe 242. 
[0020] 

The fuel cell 21 is equipped with the temperature sensor 61 for detecting the temperature of a fuel cell 21. The external wall surface of 
a fuel cell 21 may be directly equipped with this temperature sensor 61, or either or the both sides of the coolant entry of the heat 
exchanger for fuel cells (not shown) and a coolant outlet may be equipped with it. 
[0021] 

The motor 40 for actuation is a synchronous motor of a three phase, and is equipped with Rota which has two or more permanent 
magnets in a peripheral face, and the stator around which the three phase coil for forming rotating magnetic field was wound. The 
motor 40 for actuation and the fuel cell 21 are connected through the inverter 41 and the electric power supply line 41 1. An inverter 41 
controls actuation of the motor 40 for actuation in response to the control signal from a control unit 60 while it changes into alternating 
current the direct current supplied from a fuel cell 21 and supplies it to the motor 40 for actuation. The fuel cell current sensor 413 
which detects the diode 4 1 2 for preventing the reverse current at the time of fuel cell 21 halt and the current value of a fuel cell 2 1 on 
the electric power supply line 41 1, and the fuel cell electrical-potential-difference sensor 414 which detects the electrical-potential- 
difference value of a fuel cell 21 are arranged, respectively. In addition to this, the high voltage auxiliary machinery 42 and the motor 
current sensor 41 5 are arranged at the electric power supply line 41 1. 
[0022] 

The motor 40 for actuation rotates by the interaction of the field by the permanent magnet with which Rota was equipped, and the field 
formed with the three phase coil of a stator, and outputs required driving force to a wheel 50 through the gear device 45. When the 
slowdown demand (braking demand) of the vehicle speed occurs, the motor 40 for actuation is operated by making Rota drive 
according to external force as dynamic brake which makes the ends of a three phase coil generate electromotive force by the 
interaction of these fields. 
[0023] 

A rechargeable battery 30 is a cell in which are recording of power and bleedoffof power are possible, and is connected to 
juxtaposition to the electric power supply line 41 1 (output terminal of a fuel cell 21) through DC to DC converter (electrical-potential- 
difference converter) 3 1 . In case DC to DC converter 3 1 supplies the power of a rechargeable battery 30 to the motor 40 for actuation, 
it carries out pressure up of the output voltage of a rechargeable battery 30 to a required electrical-potential-difference value according 
to the control signal from a control unit 60. The SOC sensor 32 which detects the residual cell capacity SOC of a rechargeable battery 
30 is connected to the rechargeable battery 30. The rechargeable battery current sensor 312 which detects the current value of a 
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rechargeable battery 30, and the rechargeable battery electrical -potential-difference sensor 313 which detects the electrical-potential- 
difference value of a rechargeable battery 30 are arranged at the electric power supply line 3 1 1 which ties a rechargeable battery 30 
and DC to DC converter 3 1 , respectively. 
[0024] 

In addition to this, the car 1 0 is equipped with the switch (ignition switch) 5 1 for putting into operation and stopping a car 1 0 at the 

time of car parking. 

[0025] 

A control unit 60 is equipped with a central processing unit (CPU), storage (RAM, ROM), etc. which are not illustrated, and controls 
actuation of a car 10 according to the operational status of a car 10. The temperature value detected by the current value detected from 
each current sensors 413, 312, and 415, the SOC value detected by the SOC sensor 32, the ignition position signal which shows the 
ignition position in a switch 51, and the temperature sensor 61 is inputted into a control unit 60, respectively. The value which 
performed zero-point amendment processing using the offset correction value calculated by processing mentioned later is used for a 
control unit 60 as a current value of a fuel cell 21 to the current value detected by the fuel cell current sensor 413. It connects with an 
air pump 24, DC to DC converter 3 1 , an inverter 4 1 , and the high voltage auxiliary machinery 42 through the control signal line, and a 
control unit 60 outputs a control signal to each [ these ] device, and controls the operational status of a car 10. 
[0026] 

Fundamental actuation of the car 10 equipped with the above configuration is explained briefly. A control unit 60 determines the 
required amount of supply voltages according to the demand input inputted from the accelerator position sensor which is not 
illustrated. In addition, the electric energy which applied the electric energy which a rechargeable battery 30 stores electricity to the 
amount of supply voltages corresponding to a demand input with the power generated with the fuel cell 21 when charging a 
rechargeable battery 30 turns into the required amount of supply voltages. 
[0027] 

A control unit 60 determines the rate of an assignment of a fuel cell 21 and a rechargeable battery 30 to the determined amount of 
supply voltages. The rate of an assignment is determined with reference to the SOC value detected by the SOC sensor 32, and when a 
SOC value is low (cell capacity is small), by the fuel cell 21 , all the required amounts of supply voltages are supplied, and when a 
SOC value is high (cell capacity is large), according to the required amount of supply voltages, power is supplied only with a fuel cell 
21 and a rechargeable battery 30, or a rechargeable battery 30. 
[0028] 

Control of the amount of supply voltages of the fuel cell 21 by the control unit 60 (the amount of generations of electrical energy) is 
performed by carrying out actuation control of the air pump 24 using the detection value from the fuel cell current sensor 413 and the 
fuel cell electrical-potential-difference sensor 414. The output voltage (output terminal electrical potential difference) of a fuel cell 21 
is adjusted by DC to DC converter 31. Here, between the electrical potential difference V of a fuel cell 21, and Current I, it is known 
that the relation shown in drawing 2 will be materialized. Even if it is the case where follow, for example, a halt (current =0A on the 
electric power supply line 41 1) of the electric power supply from a fuel cell 21 does not suspend operation of a fuel cell 21, it realizes 
by setting the output terminal electrical potential difference of a fuel cell 21 as OCV(open end electrical potential difference) =400 V 
with DC to DC converter 3 1 . In this example, since diode 412 is arranged at the electric power supply line 411, generating of the 
reverse current from the electric power supply line 41 1 to a fuel cell 21 is prevented also considering the output terminal electrical 
potential difference of a fuel cell 21 as OCV. 
[0029] 

When power is supplied also by the rechargeable battery 30 with a fuel cell 21, pressure up of the electrical-potential-difference value 
of a rechargeable battery 30 is carried out to the output terminal electrical-potential-difference value of a fuel cell 2 1 by DC to DC 
converter 3 1 . Moreover, when there is less demand power than the electric energy of a rechargeable battery 30 which can be supplied, 
a control unit 60 suspends operation of a fuel cell 21 (on-off operation), and supplies total electric energy only with a rechargeable 
battery 30. In addition, it cannot be overemphasized that it does not pass over fundamental actuation (actuation of a fuel cell 21 and a 
rechargeable battery 30) of the car 10 explained here to an example to the last, but may change according to the object and various 
conditions. 
[0030] 

The supply voltage (direct current) from a fuel cell 21 and/or a rechargeable battery 30 is supplied to an inverter 41 through the 
electric power supply line 411, and a control unit 60 carries out actuation control of the motor 40 for actuation through an inverter 41 , 
and makes the demanded driving force output to a wheel 50. 
[0031] 

Offset correction value decision processing of the fuel cell current sensor 413 in the fuel cell system loading car 10 applied to this 
example with reference to drawing 3 - drawing 5 is explained. Drawing 3 is a flow chart which shows the manipulation routine of 
offset correction value decision processing of the fuel cell current sensor 413 performed at the predetermined spacing in the fuel cell 
loading car 1 0 concerning this example. It is the flow chart which shows the manipulation routine of offset correction value decision 
processing of the fuel cell current sensor 413 performed when predetermined conditions occur in the fuel cell loading car 10 
concerning drawing 4 this example. Drawing 5 is the explanatory view showing the operational status of a fuel cell 21, and the timing 
of offset amendment of the fuel cell current sensor 413. 
[0032] 

First, the offset correction value decision processing which is shown in drawing 3 and which is periodically performed at intervals of 
predetermined is explained. As this offset correction value decision processing is shown in drawing 5 , the electric power supply by 
the fuel cell 2 1 is performed at an unnecessary stage (timing). Specifically, it performs [ before the start-up demand of a fuel cell 2 1 
(before starting of the fuel cell system 20) ] after the deactivate request of a fuel cell 21 (after a halt of the fuel cell system 20) at the 
time of regeneration operation at the time of on-off operation. 
[0033] 

This manipulation routine is repeatedly performed for every predetermined time interval. It judges whether a control unit 60 is before 
starting of the fuel cell system 20 (step SI 00). It is judged by whether the user (operator) does not turn on the switch 51 or it has 
specifically switched to the start-up location. It judges whether when it judges with the fiiel cell system 20 being started, (step 
S100:No) and a car 10 are regeneration operating a control unit 60 (step SI 10). 
[0034] 

For example, it is judged based on whether the flag which shows that it is [ regeneration ] under operation is turned on. It is 
determined based on the judgment element of or [ it can store / whether the amount of treading in of an accelerator pedal is 0, or it is 
broken into the brake pedal whether regeneration operation is performed, or / power in a rechargeable battery 30 (is a SOC value 
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small?) ]. When it judges with a car 10 not regeneration operating [ be / it ] a control unit 60, it judges whether (step SI 10:No) and a 

fuel cell 21 are during on-off operation (step SI 20). 

[0035] 

For example, it is judged based on whether the flag which shows that it is during on-off operation is turned on. On-off operation 
(outage) of a fuel cell 21 is performed when power required [ the demand output to a car 10 is low, and ] in order only for a 
rechargeable battery 30 to realize a demand output can be supplied. Moreover, a car 10 does not need to stop by the waiting for a 
signal etc., and it is not necessary to drive the motor 40 for actuation, and when the high voltage auxiliary machinery 42 can be driven 
with a rechargeable battery 30, it performs. 
[0036] 

A control unit 60 judges whether operation termination of (step S120:No) and the fuel cell system 20 was carried out, when it judges 
with a fuel cell 21 not being during on-off operation (step SI 30). Specifically, it is judged by whether the user (operator) turned off the 
switch 5 1 . In the fuel cell system 20 concerning this example, hydrogen consumption control for consuming the hydrogen which 
remains after the shutdown of the fuel cell system 20 and in a fuel cell 21 is performed. In this hydrogen consumption control, in order 
to control a generation of electrical energy only using residual hydrogen, hi£h control precision is required and the current value 
outputted also becomes below 20 A. On the other hand, since it is about abbreviation 1 8A, as for offset of the fuel cell current sensor 
413, offset amendment is required at the time of a halt of the fuel cell system 20. 
[0037] 

When it judges with operation termination of the fuel cell system 20 not being carried out, with (step S130:No) and the monograph 
affair judged above, operation of a fuel cell 21 does not stop, but since it cannot set to 0 the current value which flows the fuel cell 
current sensor 41 3, a control unit 60 ends this manipulation routine. 
[0038] 

When it judges with the fuel cell system 20 not being started, as for a control unit 60 on the other hand (step SI 00: Yes), When it 
judges with a car 1 0 regeneration operating (step SI 10: Yes), When it judges with operation termination of the fuel cell system 20 
having been carried out when it judged with a fuel cell 21 being during on-off operation (step SI 20: Yes) (step SI 30: Yes) It is set as 
output terminal electrical-potential-difference =OCV (400V) of a fuel cell 21 through DC to DC converter 31 (step SI 40). 
Consequently, even if it is the case where a fuel cell 21 is stopped from operational status, the current value which flows the electric 
power supply line 4 1 1 promptly can be certainly set to OA. 
[0039] 

A control unit 60 acquires a current value Ad from the fuel cell current sensor 413 (step SI 50), determines the offset correction value 
Ac for canceling the amount of drifts (zero-point amendment) using the following formulas, and ends this (step SI 60) manipulation 
routine. 
[0040] 

Offset correction value Ac=Ad 
[0041] 

The sampling of a current value Ad is performed 100 times every 2msec(s), and decision of the offset correction value Ac is 
performed by taking the average of the offset correction value Ac acquired for every time. The determined offset correction value Ac 
is remembered that the newest value remains in storage, such as RAM. A control unit 60 performs zero-point amendment using the 
newest offset correction value Ac at the time of operation of the next fuel cell system 20. A control unit 60 applies the newest offset 
correction value Ac to the measured value of the fuel cell current sensor 413, amends the location survey current value acquired from 
the fuel cell current sensor 413, and, specifically, performs operation control of a fuel cell 21 based on an exact fuel current value. 
[0042] 

Next, with reference to drawing 4 , offset correction value decision processing of the fuel cell current sensor 413 performed when 
predetermined conditions occur is explained. When possibility that a temperature drift will occur in the fuel cell current sensor 413 
carries out predetermined time progress from high conditions and previous periodical correction value decision processing, 
irrespective of the operational status of a fuel cell 21, this correction value decision processing is the point performed compulsorily, 
and differs from correction value decision processing as stated above. 
[0043] 

A control unit 60 starts this manipulation routine, when the temperature Tfc of a fuel cell 21 becomes higher than the predetermined 
temperature Tfcref, the rate Tc of a temperature rise of the fuel cell current sensor 413 becomes higher than predetermined R/C Tcref 
and the elapsed time Time from previous correction value decision processing goes through predetermined time Timeref. The 
temperature of a fuel cell 21 is detected by the temperature sensor 61, and since the outer wall of a fuel cell 21 or its near is equipped 
with the fuel cell current sensor 413, the rate of a temperature rise of the fuel cell current sensor 413 is also computed based on the 
detection value of a temperature sensor 61. In addition, it replaces with the temperature of a fuel cell 21, and you may be the 
temperature of the fuel cell current sensor 413, and it replaces with the rate of a temperature rise of the fuel cell current sensor 413, 
and it cannot be overemphasized that you may be the rate of a temperature rise of a fuel cell 21. Anyway, what is necessary is just to 
be able to detect the temperature change of the fuel cell current sensor 413. 
[0044] 

This manipulation routine is performed in the form where the usual fuel cell operation manipulation routine is interrupted. If this 
manipulation routine is started, a control unit 60 will judge whether it is the output value in which the output of the demand output to a 
car 1 0 with a rechargeable battery 30 is possible (step S200). Specifically by this example, it is judged whether power required since a 
demand output is outputted by the motor 40 for actuation is 20% or less of the amount of the maximum supply voltages. Since the loss 
of power accompanying a halt of the electric power supply from a fuel cell 21 occurs and drivability is spoiled when the demand 
output which receives car 10 is over the output value in which an output is possible with the rechargeable battery 30, this judgment is 
performed in order to avoid amendment processing of the fuel cell current sensor 413 under these conditions. 
[0045] 

A control unit 60 judges whether (step S210:Yes) and a SOC value are larger than predetermined SOCref, when the demand output to 
a car 10 judges with it being the output value in which an output is possible with a rechargeable battery 30 (step S220). That is, it is 
judged whether a rechargeable battery 30 is in the condition in which an electric power supply is possible actually. 
[0046] 

When it judges with a control unit 60 being larger than SOCref predetermined in a SOC value, it is set as output terminal electrical- 
potential-difference =OCV (400V) of a fuel cell 21 through (step S220:Yes) and DC to DC converter 31 (step S230). Consequently, 
even if a fuel cell 21 is in operational status, the current value which flows the electric power supply line 411 promptly is set to OA, 
and amendment of the fuel cell current sensor 413 can be performed. 
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[0047] 

A control unit 60 acquires a current value Ad from the fuel cell current sensor 413 (step S240), determines the offset correction value 
Ac for zero-point amendment, and ends this (step S250) manipulation routine. Since it is the same as that of the processing in steps 
SI 50 and SI 60 explained using drawing 3 , decision processing of this offset correction value Ac is omitted about detailed 
explanation. 
[0048] 

Since the offset correction value of the fuel cell current sensor 413 is determined according to the car 10 carrying the fuel cell system 
concerning this example after setting the output terminal electrical potential difference of a fuel cell 21 to OCV and setting certainly to 
OA the current value which flows the fuel cell current sensor 413 as explained above, zero-point amendment (offset amendment) of the 
fuel cell current sensor 413 can be performed to accuracy. Therefore, it becomes possible to raise the accuracy of measurement of the 
fuel eel! current sensor 413, and improvement in the power income-and-outgo precision of the whole fuel cell system can be aimed at 
in connection with this. For example, although the power loss of 6kw extent occurs according to the measurement error of 10A when 
the fuel cell 21 is outputting the electrical potential difference which is 300V, this power loss can be prevented (fuel consumption is 
improved). 
[0049] 

Since offset amendment of the fuel cell current sensor 413 is repeatedly performed to the timing to which a fuel cell 21 does not need 
to supply power according to this example, the newest offset correction value can always be acquired to the always changed amount of 
drifts. Therefore, it becomes possible to maintain the accuracy of measurement of the fuel cell current sensor 413 on always high level, 
and the power income-and-outgo precision of the whole fuel cell system can also be maintained on high level. 
[0050] 

According to this example, offset amendment processing for determining the offset correction value of the fuel cell current sensor 413 
as the bottom of the condition which a temperature drift tends to generate irrespective of the operational status of a fuel cell 21 is 
performed. Since a temperature drift brings about a comparatively bigger drift than the drift accompanying secular change, its degree 
of the effect which it has on the power income-and-outgo precision of the whole fuel cell system is also high. On the other hand, 
according to this example, since the zero-point fluctuation (zero drift) accompanying a temperature drift can be amended 
appropriately, it becomes possible not to be concerned with a temperature drift but to maintain the accuracy of measurement of the 
fuel cell current sensor 413 on high level, and the power income-and-outgo precision of the whole fuel cell system can also be 
maintained on high level. 
[0051] 

According to this example, even if it is the case where shutdown of the fuel cell system 20 is carried out through a switch 51, since the 
offset correction value over a temperature drift with comparatively big effect can be acquired, hydrogen consumption control can be 
performed in a high precision. When shutdown of the fuel cell system 20 is carried out through a switch 5 1 , it performs, but offset 
amendment of the fuel cell current sensor 413 by the periodical manipulation routine shown in drawing 3 is not performed when 
shutdown of the fuel cell system 20 is carried out through a switch 5 1 . Here, as for the hydrogen consumption control in the fuel cell 
system 20, it is desirable to surely perform after the shutdown of the fuel cell system 20. Therefore, hydrogen consumption control can 
be performed in a high precision irrespective of how the fuel cell system 20 stopped by performing offset amendment under 
temperature drift generating conditions. 
[0052] 

- Other examples : 

In the above-mentioned example, although the rechargeable battery 30 is used, you may have accumulation-of-electricity means, such 
as a capacitor. It is because it is unchanging at the point that accumulation of electricity and discharge of power can be performed also 
in this case. 
[0053] 

Although the temperature sensor 61 which it had directly to the fuel cell 21 has detected the temperature of a fuel cell 21 in the above- 
mentioned example, the temperature sensor which measures the coolant temperature which cools a fuel cell 21 may be used. 
Furthermore, an OAT etc. may be used for the temperature of a fuel cell 21 by matching with the temperature of a fuel cell 21 
beforehand. 
[0054] 

Although the hydrogen filled up with the above-mentioned example into the high voltage hydrogen tank 23 as a fuel of a fuel cell 21 

was used, the hydrogen content gas (reformed gas) obtained with a refining vessel may be used. 

[0055] 

Moreover, the equipment concerning the above-mentioned example and an approach may be realized also as a record medium 

(electric, magnetic and optical record medium) which recorded the computer program or the computer program. 

[0056] 

In the above-mentioned example, although offset amendment of the fuel cell current sensor 413 is explained, offset amendment of the 
motor current sensor 415 may be performed similarly. In this case, control of a drive motor 40 can be performed based on a current 
value with a high precision. 
[0057] 

As mentioned above, although the offset correction value decision approach of the current detector in the fuel cell system and fuel cell 
system which are applied to this invention based on some examples has been explained, the above-mentioned gestalt of 
implementation of invention is for making an understanding of this invention easy, and does not limit this invention. This invention is 
natural while changing and improving that of the equivalent being contained in this invention, without deviating from a claim in the 
meaning list. 

[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the outline configuration of the car carrying the fuel cell system concerning this 
example. 

[Drawing 2] It is the explanatory view showing an example of the I-V property map of a fuel cell. 

[Drawing 3] It is the flow chart which shows the manipulation routine of offset correction value decision processing of the fuel cell 
current sensor 41 3 performed at the predetermined spacing in the fuel cell loading car 10 concerning this example. 
[Drawing 4] It is the flow chart which shows the manipulation routine of offset correction value decision processing of the fuel cell 
current sensor 413 performed when predetermined conditions occur in the fuel cell loading car 10 concerning this example. 
[Drawing 5] It is the explanatory view showing the operational status of a fuel cell 21, and the timing of offset amendment of the fuel 
cell current sensor 413. 
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[Description of Notations] 
10 -Car 

20 — Fuel cell system 

21 - Fuel cell 

23 — High voltage hydrogen tank 

23 1 - Hydrogen supply pipe 

232 — Reducing valve 

24 — Air pump 

241 — Air supply tubing 

242 — Exhaust pipe 

30 — Rechargeable battery 

3 1 — DC to DC converter (electrical-potential-difference converter) 

3 1 1 - Electric power supply line 

3 1 2 — Rechargeable battery current sensor 

3 1 3 — Rechargeable battery electrical -potential-difference sensor 

32 - SOC sensor 

40 — Motor for actuation 

4 1 -- Inverter 

41 1 — Electric power supply line 
412- Diode 

413 — Fuel cell current sensor 

414 — Fuel cell electrical -potential -difference sensor 

4 1 5 — Motor current sensor 

42 — High voltage auxiliary machinery 
45 — Gear device 

50 - Wheel 

5 1 — Switch (ignition switch) 

60 — Control unit 

6 1 — Temperature sensor 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] It is the explanatory view showing the outline configuration of the car carrying the fuel cell system concerning this 
example. 

[Drawing 2] It is the explanatory view showing an example of the I-V property map of a fuel cell. 

[Drawing 3] It is the flow chart which shows the manipulation routine of offset correction value decision processing of the fuel cell 
current sensor 413 performed at the predetermined spacing in the fuel cell loading car 10 concerning this example. 
[Drawing 4] It is the flow chart which shows the manipulation routine of offset correction value decision processing of the fuel cell 
current sensor 413 performed when predetermined conditions occur in the fuel cell loading car 10 concerning this example. 
[Drawing 51 It is the explanatory view showing the operational status of a fuel cell 21, and the timing of offset amendment of the fuel 
cell current sensor 413. 
[Description of Notations] 
1 0 - Car 

20 - Fuel cell system 

2 1 - Fuel cell 

23 — High voltage hydrogen tank 

23 1 - Hydrogen supply pipe 

232 - Reducing valve 

24 — Air pump 

241 — Air supply tubing 

242 — Exhaust pipe 

30 - Rechargeable battery 

3 1 - DC to DC converter (electrical-potential-difference converter) 

3 1 1 — Electric power supply line 

312 — Rechargeable battery current sensor 

313 — Rechargeable battery electrical-potential-difference sensor 

32 - SOC sensor 

40 ~ Motor for actuation 

4 1 — Inverter 

41 1 — Electric power supply line 
412 -Diode 

413 — Fuel cell current sensor 

414 — Fuel cell electrical-potential-difference sensor 

41 5 — Motor current sensor 

42 — High voltage auxiliary machinery 
45 — Gear device 

50 - Wheel 

5 1 — Switch (ignition switch) 

60 — Control unit 

6 1 — Temperature sensor 
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[Drawing 1] 




[Drawing 2] 



ocv 




[Drawing 3] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/7/2006 



JP,2004-327102,A [DRAWINGS] 



Page 2 of 3 



-si oo 




[Drawing 4] 

( Tft^Tfcref) ( Tc>Tcref^) (Time>Ttn>eref) 




FC^S 


=ocv 















1 




- 



[Drawing 5] 



http ://www4. ipdl.ncipi . go .jp/cgi-bin/tran_web_cgi_ej j e 



6/7/2006 



JP,2004-327102,A [DRAWINGS] 



Page 3 of 3 



U2 



2 



itt 
V 



[Translation done.] 



http://www4ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



6/7/2006 



JP 2004-327102 A 2004.11.18 



(19)B*B«SWf(JP) (12) & |f) |^ & $g(A) (ll)*Si*iiiK&WS# 

&882004-327102 

CP2004-327102A) 
(43)£r&flH ¥*18ff11H18B (2004. 11.18) 



(51j Int. CI. 


F 1 




7 K <P^) 


HOI M 6/ 04 


HO 1 M 


8/04 


P 5H027 


D O 1 ii fin 

BoOL 11/18 


B 60 L 


11/18 


G 5H 1 1 5 


HO 1 M B/UO 


HO 1 M 


8/00 


A 




HO 1 M 


8/00 


z 








5fc|9^ IB^Jl£>& 6 O L (± 13 M) 


(2i) tbn»« 


WJB2003-1 16526 (P2003-116526) 


(71) tfj® A 


000003207 


(22)ta®B 


¥/£15*£4J322B (2003.4.22) 


• 
















(7i) a® a 


000004260 






















(74) ftlA 


110000028 








WVFfKHSAmABIKWFVIlim 






(72) 2§HJ|# 
























(72) »n* 


AIM i&A 



























(54) igwo«»i smmasf^T-A 



(57) GBRf] 

oafiga^nri/ sroi o tfisi£isi£4n?& 

»*>XT-A2 0*'qi(BK7Stlft«&fC»±, , DC/D 
C3>M-^ 3 1 *ftLTMMeWffi2 l ©titfjflSWBE 

=ocv (4oov) tc^-r^o dto^m, 

2 l*««®^?.^±^n/c«^T'feoTfeIt^(Ctt 

*«S®8S4 l l &iftftSWHEffi*6SSSte: 0 A fc-TS c fc: 
(0*ffl]E) ©fe*0*7-feyHiliEfflAc*Sa&r* 




o 



(2) 



JP 2004-327102 A 2004.11.18 



[m* a 1 3 

IKIEtE«»«*^LTltEIfil»lc»L,TMJ<J«»SnT^«tA*3tttlRlllftI 

O * 7 -fe y httjEttfcftJg-rSJi-^-fey hSiElSSf St^i^.SJISiBtiv'Xf Ao 10 
[»*« 2 3 

M#^l fc: E « © «» * Jfi ^ * r- A fc: T. 
MK«m*»^XrAtt»l&f*K:JS«SftTfc?K 

*HB*7-fev h *§ IE fit & £ # g it . tCIE » Hi ft £ fc ^ T Mf2 £8** « fc J: 3 IS « tfg * S 
ft ft >* H te * MfiB«»«»oa*«B?«ffi*|IBttS»«flEi: I, MfB * 7 -t y Mi IE fit * 

[»*«33 

^iSte*. Kfif i->Xf AOP^^jlte^fe J: fflStiJ/Xf A©ff±&©4>ft < *> 20 

[W*3S 4 ] 

W*3S 1 fc: IE ffi © $ 3ft ftfi ~> X 7^ A fC *5 V> T , 

Pa^il^fc. iu IE $5 sft tt fa © tH 73 Sfg ? S ffi £ P*B J5t SJg S EE i: L. gft IE * 7 -fe y h ffl iEfit £ & 
[«*f 5 ] 

4 fc f E © © !ft fa -> X r- A (C 43 f T „ 30 
MIE^i&^OS*«*^MfESm#©om*«^Rr ftBK <£ t) ^^«^{c«, #3 IE * 7 -fr y 

HijEft»3£#att, M«2«#«ffl©ffl*i»?«flE*MSfc«fflmE fc-&-Tx tu IE * 7 -fe y h 
IflEfii^&^LftV^ftWfav'X^Ao 

[»#« 6 ] 

TV>«S«^©%fiS^fc^^S?1fi^X7 i AK:43^smjK«IHlS§©^7-feyhSiEfii5*^73 
MfESffiS^#gtc £ fcoTMIE^^mmoffl77^?«ffi^P^]5i^«ffi:L. 

J^Wfa^XxAfcfett^fSgSlfcttiggOja-^-fey h *§ IE fit £ 7? Jto 40 
[ « W o g$ ft 82 BJ§ ] 

[ooo i 3 

[fgB^coM-r ^ S^B^-^3 
[ 0 0 0 2 3 

[ft#©8ffi3 

— » w te , mffiizzs-viciixtjm^tt o tisrcm-e?ic$>mn2>*7iiv y m m w # & l . 

iHEBJteSiB.fcfcSjKttWMtefll*. 6ft, IV ST fc T {£ ffl S ft -5 *6 iSfi tc jg H 50 



(3) 



JP 2004-327102 A 2004. 11.18 



ig Eg t % m m m m it mm 2 



ffl«85-tr>-9-<Ol4Bl{i:^:l?<£fe^n-5o Mx.if. iStiii!i ! 3 5 o A T 

[ 0 0 0 3 ] 

[ 0 0 0 4 ] 10 

imvfXM i ] 

#1 2 0 0 1 - 2 3 1 1 08-5f&$8 
[ 0 0 0 5 ] 

[ 0 0 0 6 ] 

»*M©«ffifcffli§<D«!lJ£lllA%lRl±<*«-S c t^SWttSo 

[ 0 0 0 7 ] 

W*fc"*-3„ 30 

[ 0 0 0 8 ] 

■hS&^W.S. *mWlfi%WE. £ L, » Sit 1$ W §§ © * 7 -tr >y h If lEffiSr&^-T £ ttffittffl 
[ 0 0 0 9 ] 

*«SnT*s!K lWIB*7-fey h»iE«ftS*a«:. MfE&ttf* lc * ^ T tc t a *s « as fc 
[00 1 0 ] 

[001 1 ] 

* « ijb © jb 1 'ommic&zt&mnmi' xr- L.izts^T , mtimnm'm~> x f- & i* & n <* k 

mmi£tiT&K) s WE* 7 -fe -y h » IE fflifc j£¥&»± . tu IE W M & Hi Sf © UA WFfi M tX 



50 



(4) 



JP 2004-327102 A 2004. 11.18 



E3 > 



ana w wtt m s © a « ± s * m £ «a w ± © « 



a % 



■feyh*iiIEffi*&^bTfe&^ 0 ^ * » ■& fc tt , £S K U 7 b ^IWKffilt S i: t ^ 
T- # £ i: « lc , 1$ Rfl £ ifl fc # d K 'J 7 h *I«(;:SEt S c J: tfTf 5. 
[00 1 2 ] 

[0013] 

w-£M&aj§§©*:7-ir h *f ie i» & ^ # & it. ffitzw.frm.8kmic «t o x mtzmnmmv 

[0014] 

# S§ H£ <o fg 2 ©H^fc^Sj^^Wffi^XxA^felJsagS^ffiSO^-^-lr-v h *i IE fit & S 

tfftj. sfc, w©^ 2 © aumc^ 5 <^^»?a^x t- a fc fe^ s mss^ as©* 7 

[001 5 ] 

caw© nm<DBmi 

[00 1 6 ] 

l6J:tfB2 4#SLT*ll{Hli:R4li||I}|!!J'Xf L%»8Lft*H* (*SS) © tt 
[0017] 

ffl*— * 40, lERjffl * — * 4 oiciotiftsnsfis 0, IS1 oo 

fiF * fw m t * fw ® - y v 6 o^i^t^io *mmMici3\,f %Mm£&(Dmjz&j&nt] 
it. *s » * » 2 1 & zxf-xmm 3 0 <D&mmtix & k> . mm. i*i*?)8 0 %&& 

[0018] 

ifitiS'Xf A2 0tt, * iK 2f X ( ?J< SI ^ W # x ) ^ifltLTilL, W * £ £ f 

3 $5 « fa 2 1 , $5** 11 jti 2 1 te««&-r****S***ffi*il6#>'^2 3, i&ift « fa 2 
1 t»LTSlS*ft»t«a«#y7 , 2 4**AT^5. 8£ tt fa 2 1 t± , 0!l . S 

0 vsii'ii, 
[00 1 9 ] 

h t % 2 1 tmfr7kmx>"< 2 3 t itykm&f&m 2 3 1 [ctcTgifnt*^ *m 
2 3 1 ic it 7km mt> * i&nmm 2 1 ^v&igiEEJi^ tmsz? zmfrtt 2 3 2 # m m 

*^ ^ « 2 1 k?E.%i£zszr 2 4 fcii$liftfai2 4 1 ?:^lT8iJnT^ 
§0 S fc. Mttfa 2 1 icmi&Z tifz 35^{± 2 4 2 ^MT^H*'\!:i(llJns 



10 



20 



30 



40 



50 



JP 2004-327102 A 2004.11.18 



[ 0 0 2 0 ] 

mnnm2 1 iat, mnnm2 1 (Dum^^m -r % n. # © is « -t > -9- 6 1 # m *. s> ti x t> 

C 0 0 2 1 ] 

Kttfflt— # 4 0 tt x 0IJ*.&£. H *B <D |1] »1 ^ — *T*fc 5 x fl. if B (C ft & {I © 7* 4\ 18 5 * * 
IKRjffl ^ — ^ 4 0 tl^i?|2 1 tit, 4 1 ts£ZfMfJ&%;m 4 1 l^^LT 

sunt^s. — * 4 1 m ft mm 2 1 ^&Atftsti«itx«ff«SEK*8Kic 10 

ig»lffl ; e-^4 0coii)f / lF^:^JfflI-r^o * ^ « IS 4 1 1 Ic « . 5ft « ?fi 2 1 f? Ih B# (C W" 

*5S»*«E*iB± , r*?t«>o^-f* — F4 1 2. 2 ioD««i{it^^t±i-r^j^^ti?a 

4 1 3. m ft mm 2 1 ©mjEffi^^wr %MftWffinE±>v 4 1 ^thf 

tiB2«£nT^£<, « ;b & jjg|g 4 1 1 ic t± . c © ffi , IS EE *§ « 4 2. ^e — ^USSt-tr^t)- 

4 1 stfEi^nt^s, 

[ 0 0 2 2 ] 

SB ifr ffl ^ — * 4 0(i> n-^icix5nfe*^l5t<l;5iWJ:Xf-?<J)HtB3i';bt 

tits otctu^-rso noaig* c m n s $ ) # f§ £ l tz m & ic it . %nt> 20 

[ 0 0 2 3 ] 

— ^ m «fi 3 0 it , «*osgifej:tf**ottnj««nriS6**?aT*»). dc/dc3>a- 

* («M»S) 3 14^LTI*«»«4 1 1 (MftW.m2 l?)ffl*«f) (CJtLTM 
?U tc ft £ n T l"> 3 „ DC/DC3VM-^3 IS, OKSLTr^Si 
3 0(01 AiftlStSBC fW 9? i - >y }- 6 0 7b>e,©fSlfflH3^tC^oT-^«?fi3 OOtfi 

S&WfffilSTlfE^-lirSo — 0 Ic It , — ~k M ?fi 3 0©gt#«?ffi;gg 

SOC?:iat5SOCtyt3 2 *'St?nil^„ -^«ffl3 0i:DC/DC3>/^ 
— * 3 1 ^«r^^«^«*&i^3 1 1 iclt. ~&mm 3 0O«»Etf*«lfi-r*-*«?fl*«E 30 

■t 3 i 2. 3 oo«Eit%tta-r*-*«itt*ffi-fev9-3 1 3 ^^n^nie 

e t£ ft T V> & c 
[ 0 0 2 4 ] 

$11 Oicli, C © ftfi fc x f Ilf ^IC. $1 1 Oitel • ^±2t5fci6©X^7f- ( 
^" - 3 V X -Y y ^ ) 5 ltfl^^ntl^. 
[ 0 0 2 5 ] 

Uia-7 h 6 0(i, H^b&^cf^A&SSH (CPU) . IE USB (RAM, ROM) 
1^:1^, Sfil OtOlKttllOSCTf S 1 OQiH^iltS. Mia - F6 0t 
. « &it -fe > "D" 4 1 3. 3 1 2 N 4 1 5 £ & Hi £ ft V fit . S O C t 3 2 (C i 

■3t^ffl?nf;SOCi, X -Y <y ^ 5 1 tc 35 W & -f ^--y>3 > # is 3 > *t 7f< iT -< — 40 

MWai7b6 0tt, $ It rtt ft ffi -tr > * 4 l 3fc<fc^T^ffi£ftfc«Mf;:*fLT, f£ 
38^ * » S J; o T # * 6 n * 7 ^ y h » IE ffl * ffl 1/^ T 0 M iE ffl S % II fr b fit * i» 
3ft « }ti 2 lOtitttfclTffl^S. 0jiaz-y h 6 Oli, ^ISU«^IS%^LTS5t^^7 p 
2 4. DC/DC3>/<->3 1, ^VA-?4 K SESi 4 2 tSlc^tltfe D , C 

[ 0 0 2 6 ] 

&.±<Qffil$,%:ffiz.%m[i%l 0<Da*^Jl/jf^(COt,^Tffl¥fcfiB y g-r^ 0 M®3-7 h 6 Oli 

. V & ^ T ? ^ >i X is 3 :/ ^ > V Z XJi Z ntzW# Xti ic v, r . & g & « « 



JP 2004-327102 A 2004. 11.18 



A lc It . 



M & to X fz i 

[ 0 0 2 7 ] 

^ ffl ^ « . iitf^ SOC-fryf3 2(i:J;oTililJnf;SOCi?:#Sl 

SOCtttffi^ (tJfiSItf/h?^) Ig^fctt, &5ft«*S 2 l fc J; T&g 



# « *& s n * „ 

[ 0 0 2 8 ] 

ffl ffl — "J V 6 0 ic «fe 3 
^•9-4 l 3 J: «S » « 



<0£Ttf«*&£n, S O C fit SJ ^ ( % 



IC It , & 



2 i fcitfi^tMa o, $ fc & - AS 3 oo»i:t 



ff-fev-y-4 i 4 & z <Dmmm*m^. & fs. # > y z 4 *mm 
Dcav/^-^3 i ia^Tiisn^. c c t- , mm mm 2 1 <o « e v i: » ^ i t<9@ 

IcteH 2 lc 5% ■ ft A ft ?* « d t *'»5nt^3o Lfttf oT, 181i2 l 

i»6ClA«»«[)ffil: (1A«I&S4 l l±<D«^=0A) tt % ttftttft 2 l 
±L&t^li§£T*&oTfe, DC/DCn^/^— ^3 l tJ:^TjiSSiM2 1 Otii^iS?! 
E^OCV = 4 0 0 VtlgfSi:i:tJ;9TSIJnS„ *IilT'tt 

» «t * « *s $g 4 i wc^-y^- — K4 i 2A'sisnti,^©t\ i^tia2 1 © m ass ^ 
lE^ocvtitt, mtimf&m 4 1 1 & & % $1 « & 2 i^\©is»«^©pg^t±i5Sih^n 

[ 0 0 2 9 ] 



2 1 <Dtfi*^?«ffttST'^ffi^ 



^ 7 — 



icli, ffl ffl :x - 



10 



20 



v h 6 o it. mnmtik2 loirs^^ii c us & a <s ) * r^i»3 oo*(c±-pT^t 

Al^ftl&t5„ fcfc, CCTiS^Lfttil 0 cog* W ft ft (jSmWiti 2 lfe«fet>*-^ 
* ?S 3 0 © ft fF ) it. *<3:T?fe — 0!Ucafrf\ * © 1 « , l^^ftlCiotgllLI 

[ 0 0 3 0 ] 30 

mnwm2 1 & <t s fct±-^it?a 3 o*»so«ie«* a^«*&^4 

1 1 ^ICT-YVM-^ 4 1 t«|&?n, SJ»a-7 h 6 Oti, -1 Z/ >\— ?4 l5:/riT 

ft ffl ^ - * 4 0 £ jfg ft ffl ffl L , S*^nfc|gft^^$^5 OiCjfLTttlA^tSo 
[ 0 0 3 1 ] 

3~m 5?:#SgLT*I«fifl|»i:l5iSSiv'7fAjli*W 1 OKfett 
Sft -fe > ^ 4 1 3 <D * 7 -fe -y h*UE«8fc£fflgfc:T3^Tttl«*"*o 0 3 « # fc ft £ $5 

^^jtfijsKmwi oic&^Tffi3£<Dr3mTnftzft%i&mntiknM-£>i}4 1 3<o;*-:7-t: 

^ » 2 i (DWfcttmtmunmmffi-izyi)- 4 1 30*7*^ nijEo>-< svysfxt 
m m m v & 3 „ 

[ 0 0 3 2 ] 

ftf » ^3»c^-rm^r5PiT-^«gw{c^tT^n-5^-7-{r-y htfiEitft^fflate'^^TSifls 

■r * =, co*7t^ miEttssaitt, 0 5 ic ok -r «fc ? tc «s»*jfi2i 

*a # * s * # jh (^^ 5 yy) (ciffjns. »<* w « , j& & « % 2 1 © & ft g * m c 
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i^XfA2 OOElit'S^^SA^fiJStS ( X x -y :/ S 1 0 0) „ Mfcffilzli. &m 

* ( jlls ^ ) ibU'f 7f 5 1 ?:tyLTi/^^*\ & 3 W± . SfilbttBtetflDSlfcTV** 
^frSfrici^tfiJSJnSo if a-y h 6 0 It . ^sftWftiyXxi^ 0tfg|?ftt 
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0 C fit AWJn £ ) tl/^fcfiJ^lifcI-ii^tSs^JnSc, aWaz-y h 6 0(i> m~ffi 10 

1 0 H^Mfi^THi*^ £ ¥>J5£ L fc«-& « (Xf77°S 1 1 0 : No) . 88 5ft*ft 2 
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SI 2 0 :No) , Ifitiv'XfA2 0 tflfi^TSnfcfrgfr^WSt^ ( X x -y 7" 
SI 3 0) o ft fl; « fc: H: % « ffi # ( iHE # ) AU^7f5 1 ^*7Lfcfr§^tJ:oT|iJ 

a » n m ft 2 1 ft k » # -r 3 ?}< jk ^ m » -r s * <d 7H m m » w w ff * ti 3 = <p a* s 
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-7?, MWa-7 h 6 0 ii, 18t»J'Xfi,2 0tfiBt?nT^4^l:fJS'Lftl^ ( 

Xf7 7S 1 0 0 : Ye s) . fffl 0 & 13 £ ^ tf £> S t fj S U fc * ( X x 7 7° S 

1 1 0 : Ye s) , $S ift * ft 2 1 ft M * T? £ 3 £ f J S b fc m & ( X x v 7* S 1 2 0 

: Ye s) % Ifitl->XfA2 O^IRHT^tl/ctfiJSl/cl^ (Xf 7/S 1 3 0 
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OOHI^fTL, &®micn % tltc* 7 -fe y h *i IE fit A c <D ¥■ t$ & * %L Z £ fctCtoTiff 
ftl?. tiifeZ tltz* 7 -t v h *f IE fit A c , R AMl?cofaiigKtcagfC0ffl7b^S«fc^ 
lc f E It £ ft i> <> fpj Si rt ^ y h 6 0 t± . -Xmo&nW&i/ 7s7- 1± 2 0 (DM$Zf%lclis » $i © 
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SBfns. & *3 , JSS 3ft H ftfi 2 l©SS»Cf^^.Tj^^«?a«SS-fe^-9-4 1 3 © *S T* & o 
T & < , Sfc, «Jft«?fi*8E-fe>1J-4 1 3©ffl«±#*te«AT«fi«ffl2 1 OSSi 

[ 0 0 4 4 ] 

ok:j:-3TtH*Rrtea:ffi*ife*«j^53^*wje-rs ( x r- 7 s 2 0 0) . mfc&ucn 

w ft » © 2 0 % « t t- s ^ § ^ # w 5£ £ ft 3 <, ccofijsa. $n o*f-r^s#ai*A^ 30 
— & w as 3 ofcj:ormABriiB*Hj*«*ja*Tf»*»^fctt, as h a % 2 1 & © « * 

Kfe»*«»«Jft«8(t-b>'9-4 1 3©*f]E*! ! g*lEjjfc-rsfc*i>fc:||fT£*i«o 
[ 0 0 4 5 ] 

MfflirL--y h 6 0 1± , *m 1 otstsssa^^r^tia ofcioTaj^jRiHg^ai^ 

fit t» 2& * £ ¥0 S L * fC « (Xx-v7S2 1 0 : Yes) „ S O C f S O C r 

e f iOfe^t^^gA^flSti (Xx-y7 p S 2 2 0) „ "T * ^ , H^{c-^tt?fi3 

0 a* it t> « ^& fig * « 11 tc ib 3 * s *^ *» m 36 * tl * o 

[ 0 0 4 6 ] 

h 6 Oti, S OCi*«Bft<0S OC re f J: 0 fe^t ^ k WH Ifcl^ttt ( 40 

Xx<y7S2 20 : Ye s ) , DC/DCn>/^— #3 1 *frLTl^li2 1 © tH ft 3$ 

fl£t=OC V (4 0 0V) fc R 36 -T * (XT'y/S 2 3 0 ) . C © IS JH , ten Mm 2 1 
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[ 0 0 4 7 ] 
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2 i oia%*aLTv*4««, i^mmm2 i *»ff-r*?&aj«fflaE*w- aw 

[ 0 0 5 4 ] 

±ammmr' itmnnm 2 i tTBE*t?y7 2 3(c3t«?nTt,^7k^«r« 
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